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(30) &5fc*t^-$: 

<t#Sl2003-293584 2003 ^8 ^ 14 B (14.08.2003) JP 
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Junichi) [JP/JP]; T 3228502 #J*m&?Srtf£o£Br 
1 2-3 V-->T 5 *;M*xC£*trt Tochigi (JP).flP 
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(57) Abstract: Novel electrolumi- 
nescent polymers which little form 
cohesion structure in film formation and 
little cause morphologic change even 
after film formation and which exhibit 
stable EL characteristics. The polymers 
comprise binaphthyl derivative structural 
units represented by the general formula 
(la) and aryl structural units represented 
by the general formula (lb): (la) (lb) 
wherein Ar is an aryl structural unit 
capable of forming an electroluminescent 
K -conjugated polymer, R 1 , R 2 , R 3 , and 
R 4 may each independently take various 
substituents; each moiety represented 
by both a dotted line and a solid line 
represents an unsaturated double bond 
or a saturated single bond; m and p are 
each independently 0 to 2; n and o are 
each independently 0 to 8; x is the mole 
fraction of the binaphthyl derivative 
structural units; and y is the mole 
fraction of the aryl structural units. 
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(74) ftSA: ft&mft&A 9ft*BIB&tfr*ftBr 
(TAJ1ME & TAJIME); ¥2140034 ill ft Jll <^ rfj 
^$g£B 1-26-28 - zl — ^ x ejU 

2 O 1 Kanagawa (JP). 

(8i) *t£@f£?F<&s:i>jBy* ±r<DS@a)Drtfia^ 

RTfil;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, EN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 



(84) *i£g^^<B£^y* ±T<Dmm<n&&&%i* r zi 

f&): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), l-r>7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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m m m 

[0001] &%wn. ^m^?hv;^*x±isMBwm*<Dmftmttnt^x#mteEL 
[ooo2] mmELm*<D%ftm*mi&i-z>ftmEtfmkLx, (/w^-i^tr 

(ppv) % tKU (PPP) , #y(9, $-\?T;v5:/V7;vjrui/){p-D 

AV)m<D it ^ffi^tfrv^(Y.Ohmori et al, Jpn. J. Appl. 

Phys., 1991, 30, L194l) 0 

[0003] LfaUztfb, z.frh<D 7i #&#y-^-te, ^-^-^^^m^m^^ 

mmx%t& ^m&&hzk\, ^m&&^tc 0 
[0004] z^x\ 7i &®#v^-%!&m-tz>iLhtcv, i) mmmm&(D^<nmmtt.*tfm^ 

^A-rs^sc^, 7z &&#y^-mmzm&mmzmA\,xz<Dfem&m&&& 

ibZZk (#*2002-527554-f-^$g) , aiffcfc&jh/O 

[0005] u>>u i ) mmmM&mmm-bi&iMvtzm&izte. mmftiz wmcxm* 
[0006] 2) ^m#^MS£^AL/-d§^3) s &mm%mALtcm&ia^ # 
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[0007] g totes riUB*tiww»as*s»i**Jxfc«, ^uwftfct^A^ni;- 

[0008] **w#5>r±, ^i^hn/i^*^>*njw«e « *«3Ky"^— ©^Ko+fc, tf^ 
^#S^t,(i0JBft«^ds*A$tbfc>Ky^-©^^^Ais«Stt«J»-tt<ftT-f5 

[0009] ip*, % s;(ia) ©^7^/H»*fW»3ft¥ffiRo«:(ib) ©ry-/M& 

/ (ROn (R2)m \ / \ 




Ar 



\ 



(lb) 



x - — ' y 

[0010] (S:^, Artt, x-U?hn/U**X±^X*imt£ n *®zKy-r— £^fiJcL?5Ty— /Mf 
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£^UCVv5c mRXfpm&iLm^ lX\-±2X~h<9, n&t/ofiffllSr^^O, 1, 2, 3 
, 4, 5, 6, 7X\tSX»hZ> 0 nu n, oXttpaS2«±<D«Sfe-e*>S»£\ 2SX±<DR\ R 

[0011] gfc, Bfj3*OEL^y^-^^^5^^g^-.*)'<7)M[^^nT^ 

[0012] *«WfcJ:*Ui, fiRKW?fcWW«3t!&«»ift*ixJ!:«, fifeliitt^p^-^ 

[0013] [01A]|l|lAfi, ^JfeWl^EL7Ky-r~0^||j^S^*f^-Cfe5 0 

[02 A] H 2 Ate , 1 OEL^y -r-OEL*^ h/H?£>5 0 

[Bl2B]02Btt, JtmsWKOEL^y^— ©EL^^h/Ut?*>5o 

»«EEt!l*f-t-SEL«*«l*©H«ia'CiW5. 
[0014] **W*»*BKffiWi-S. 

[0015] #3&01©EL#y-r-tiu tfrfcH©5£(la)&tf (lb) fc££ix3«jglWfc&^rU 4# 
fc, *(la)©tr^-7^Ht*fl*l3Sl!MifctrWi-5 B BP^, *»WOEL*y^-tt, 

55*(lb)ory— /i^JtJ*M!fc^S;(4)lci3H-J:5»i:,l, 1' -tf«*-7?vK02{fci 
2' fit{C^L-CV>5t3©-C&5o 
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[0016] (Rl)n (R2) : 




(R4)p (R3) Q 



[0017] z<Dtz&, *mw<DEL#})^-\^ ^<D±mi^m^at^^.c, ^j^-^m 

[0018] 5£(la) fC*5V>T, tf^7^/^^fr«it^{i}^*Jtt5R\ R\ R 3 RX/R 4 ^ SV^ 
>\,>T-;vm, T^—S^M, Ty^^&, TV—sum, ^fn7!l-;H, T/V^^ 

mm, ftt&xtemz^Tz-bmmtf hti, wz.n, t-^'^n, ^^n^v//n 

^mtLxte, fflx.it, 7iL=.;vm, -f-y^-^m, r^hv^m, vy-sis&m&mf 
btiZo ^vTv-^mb^xi*, mm^<D%mmmw,^-, ^yw,n^/ 
y.\m.mutt¥)t^mmn~uzmmrz>h<Dfrm7 mm, vy&um 

•ym, ^yy°u^^mm^m^tii> a rv-^tt^mtLxiz, mm, y^s* 
i/m, i-yh^ymmm^tvbo m^m^^mmtx^xit, $mz, t°^y^ 
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[0019] 



[0020] 



[0021] 
[0022] 



m&±LmcO, 1, 2, 3, 4, 5, 6, 7Xte8T';fc<9, m, n, oXttpflS2«±©SaSre*> 




[0023] (^^,R l St>*R 3 «BU^Lfciii9T^c ) 

■cfesnstoas^rf fens, f-cb, A#*afcjfcTO ! yi'£##K^*]S(-?-e*> 

[0024] it (lb) K:*srt6ArW\ ^u^ha/i^*-^* Rrti^ n ftWv- £7#JiScL5-5 

h7-fe^^^«it^ffi, ■j-yf-svmmwmmmtL. \fy^mmwmmmtL. 
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[0025] 



-O- -Q- 




[0026] ±e*+, RtemmwisfcR^femtmvx'hz, 

[0028] / \ 




[0029] ifEst^ R 5 S.tm 6 {4, SV^P3C^*oTt>£&oTl^-Oi>«fc<, ^rivCTUBlSE 
tMUJSwK T/v-^/vg, t;v^S, T/v^/vg, T^/w^S, Ty— 
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u^<=.;i<m^mm£n?> 0 r/^^mtLxn, mm, frt&xiz.&&G-rz>-b<D 
[0030] fc*s, *&w<DEL#))-?—bvxte, ^i-y^^mmi^mmmnR^y/^^ 

[0031] ^(la)Xfi^(lb)^*3V>T, xttlf^7^^fS!g*W»3g^(D^V^ap-C*)D, 

^ti-ratJSitawfiTi-ste-tnis&sw-e, 0£L<teo. i-9o^/v 

0—99. 9^yv%, «t"J»*U<r450— 95*/V%-^as>So 
[0032] ^fc, #35?lf ©EL#y^— ©M^^MfcUCtt, 'h£ffig%bi%—ti:f$,m& 

UB<, M^?tt^TU^<^5fiO-C% $?*L<f43, 000-1, 000, 000, JOT 
*L<tt5, 000—500, OOOT'fcSo 

[0033] #Moel#!^~{4, *0>t**XttPi5ldB«r=vK*-ry^jW, 0!l*.fi* 
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V^D.Neher, Macromol. Rapid Commun. 2001, 22, 1365-1385) 0 
[0034] xyK^t^i®©I#«tLtl^ £lT\Z.7F-ft><Dl>mif btlZ, 




[0036] fcas, iis^^^Rtt, ffiz&mi,izR l <Dfemkm\y?$>2>o 

[0037] *f8^©EL2Ky^— m* <Dm-&&mx*wm-fz>^btfx*%z>tK £?£b<tec 

-ttJyrfyi'ifWM (Yamamoto, T. ;Hayashida, N. ;React. Funct. Polym. 1998, 
21, 1, l#ffi0^&fi» yamamoto* y^^SJfc (Yamamoto, T. ;Morita, A. ; 
Miyazaki, Y. ;Maruyama, T. ;Wakayama, H. ;Zhou, Z. -H. ;Kanbara, T. 
Macromolecules 1992, 25, 1214-1223: Yamamoto, T. ;Morita, A. ;Maruyama, T 
. ;Zhou, Z.-H. ;Kanbara, T. ;Sanechika, K. Polym. J., 1990, 22, 187-190#J$) 
SUZUKI#^y^KJS(Miyaura, N. ;Suzuki, A. Chem. Rev. 1995, 95, 
2457-2483#HB) fc&^XM'&Z&ZZ.ttfXZZo £*T^ ActVX7J^^l^^ 

) {C x 7;UWf!7A(^Jx.H: > n-^/vy^ix) (D&&TX&. (6) cD2— fV^n 
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, THF) «f , {£M(#I>tkf, -78^)^&£it5ri:t::J;>^ &,(7)-?m£tlZ>, 2, 7 
m^vlsffi&*MK^tz.7^U^mMW*Mntt^. Miyauraand A. Suzuki, 
Chem. Rev, 1995, 95, 2457#J$) = 
[0039] KJ£**-A A 




[0040] SXT<DKfcX*-J±BK7jk'f£y\^ ^(7) <D2, 7{ifC#n^^^AU 

tc7^*u^mmfck, ^(8)©2, 2' -^/NoyyC^xfi^n^jt-^^^^fl 
^7i^Att££(#R?i, Pd(PPh ) )bTju$y&mhL<tZT/ujjV±M&m<D 

3 4 

mwz.t£. i%w&y<?j>.)tzmm(m7iii. tvi^v, thf, &m) wmso- 

[0041] K A B 



Hfi R8 KB R6 

(7) (6) 



CRl)n 



CR2>m 



cat. PdCPPh3)4, Ba(OH) 2 or 
K2CO3 

> 

THF/H2O/' 60*C 
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[0042] feS^fi, &.T<D%.fox*—J*az.mir£5K. 5£(5)<Z>2, i-V^nf; (fiJxff v> 

£&,Ni(COD) 5-~>?V*??i/^)~y^/U)<DfctETX*Rlfc£-&Z^b 

2 

[0043] S^**-^C 

CRl>n (R2>m 




CR4)p CR3)o 
(8) 



Ni(COD) 2 
2,2 L Bipyridine 

1 , 5* Cyclooctadiene 
Toluene/NMP 




[0044] #3Bw©EL#y^-«\ %<Dmm&-tt<D9Miz&%mbLxtmzitzzkia: 

EL*^-tR*©fl|fi!it-r5iidST?*5 0 

[0045] bat, ^^»nam*wti5W5. 

[0046] 
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(2, 7-i?7&e-9, 9-\?*?^-;V7;VjrUl/<D&$0 




[0048] jS^SnW^#Lfc200mlHP77^=i}v:, 2, 7-^0^-7^1/ >-10. 0g(30 
. Qmmol), l-yti^r^^yi9. 7g(102. Ommol) , ^fvVX/I^^F^SmU 
7R^b^Mi'>A24. 9g(623mmol), 7K50ml^P^., 8Ot:^S0^Ufc o 2, 7-i^' 
^y/v^ru>(DmU^W^tc^ mit^-y^bV^^T^^^OSmg (2 
. 66mmol)^nx., 20B$PJWnf&jf ^Lfc, 

[0049] mbtitcBLitM*^*v>x~m&vtc&, %i&m*$L®ku ^^->^^tzM. 

«fe^f H< bLT2, 7-^^n^-9, 9-i^^/l-7/l^I^£¥lttLfc 0K1:14. 3g 
(26. lmmol), JJX^84. 5%) G fcis, #feftfdfc^<0|i?l^te, 'H-NMR, 13 C- 

[0050] 'H-NMR(CDC1 , 8 ) :7. 58-7. 40 (M, 6H), 1. 90(t, J = 8. 1Hz, 4H), 1. 

3 

22-1. 03 (m, 20H), 0. 82 (t, J=6. 9Hz, 6H), 0. 58(brs, 4H) 
13 C-NMR(CDC1 , 5):152. 5, 139. 1, 130. 1, 126. 2, 121. 4, 121. 1, 5 

3 

5. 7, 40. 1, 31. 7, 29. 6, 29. 16, 29. 13, 23. 6, 22. 6, 14. 1 
[0051] ###|2 



(2, 7-i?7'n^-9, 9-^{2-^;V^^y;V)yj^Uly<D^J^) 
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[0053] 



[0054] 



[0055] 



[0056] 



[0057] 
[0058] 



1000mW-;*:75;*=3^ 2, 7-i?zfv^7;V-frUl/29. 3g(90. 4mmol),^f/V 
JXA^drv'K75ml > 2-^/W^-y->-60. OgOllmmol) , 12. 5M7k 

=?A1. 20g(5. 27mmol)^P^/c: 0 ^CDI^T^tim*$tfe£^Ui 0 ^"C 

?&3«9ot;-c*-8fcii#u v^^-^/^xmmu mmmzfcxmftu & 

-2-^7W^-y->-29. 2g(l51mmol) > 12. 5M7K^{^hy>-^7K^100ml 
^ADxiTjt^L, ^r^i^b^^hy^^VT^-^Al. 20g(5. 27mmol)£- 

/k ®mmu:^*y-»izxmmu mmm^-^^-rm&mm(8o o c)x 
wyoz^i-z^b^x*), m&mw*mmifcbLX2, 7-^^-9, 9-^(2- 

^/U^3ci//U)*7/U3-U>'$:'&tc(l&A29. lg(53. lmmol) , lR*58. 7%) 0 ft 

#^tLfcfb^O[Rl^{4, 'H-NMR, 13 C-NMR{Cj:i9firofCo 
'H-NMRtCDCl , 6):7. 70-7. 40(m, 6H), 1. 96(d, J=5. 4Hz, 4H) , 1. 

3 

29(brs, 2H), 1. 02-0. 40 (m, 28H) 

13 C-NMR(CDC1 8 ) : 152. 2, 139. 0, 130. 0, 127. 4, 127. 2, 121. 0, 55 

3, 

. 4, 44. 4, 34. 8, 33. 6, 28. 1, 27. 1, 27. 0, 14. 1, 10. 4 

###43 

(2, 2' -i^/o^r- 1, 1' -f'-^-^^K^^lSc) 



OH 



PPhsBr2 



/X XX 260-320°C 

ho— y ^ 
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[0059] 300ml^7973^, 2, 2' -S?fcKc**~>-l, 1' 67g(19. 8m 

mol), hU7i=;L-^7^yy , /aWK25. 0g(59. 2mmol) &t£M^>'20ml£: 

tin*., &>-&£Z>*x*+Mmwuc'&, u-?})~^s<7i!i'-?x*mm*W£i,tc 

Ot«#*U i^SI#U Hfc320W30^M»^bTR^:«:3telS***i. R 

[0060] ntbtitc^?;-/i'mmzmffiu ^/-/u-es »*u*c*jtft»*tbT2, 2 

' -v^n^-l, l' 35g, 3. 28mmol, ItZ*16. 5%) 

. ft*5, ^e>tl/fc{k-&<tel©ra3er±, GC-MS, 'H-NMR, ^C-NMR^WfTofc,, 
[0061] 'H-NMRCCDCl , 8 ) :7. 96-7. 74 (m, 8H), 7. 55-7. 46 (m, 4H) , 7. 34- 

3 

7. 20 (m, 8H), 7. 23-7. 07 (m, 4H) 

13 C-NMR(CDC1 , S):137. 0, 133. 2, 132. 2, 130. 0, 129. 7, 128. 1, 1 

3 

27. 3, 126. 2, 125. 7, 122. 6 

GC-MS(m/z, %):410(M + , 11), 252(100), 250(24), 126(36), 125(2 
6), 113(8) 
###J4 

(2, 2' -v^n^e-i, i' -t'7i^;u©M) 



[0062] 



[0063] 




OH 



PPhaBrc 



240 — 260 V 




[0064] 



:K?5lSET\ 200mli-X7yX=i[Z.^ 2, 2' -K'7i7- /V4. 00g(21. 5mmol)i: 



WO 2005/016992 



PCT/JP2004/011175 



14 



, hy7ii^7^y^nWK20. 4g(48. 3mmol) SriPx., 240-260^-^1 
B#W, MmWVit. j&WC, K^£260 < C^ib270'C^#?flU H$W3!)Pa&«# 

[0065] k&»t&, M^iTttaju »&ixfc«itH»a»6>»iK*«*L, mbtitcmm 

ft&Hf*H/C2, 2' -i^/n^-l, 1' -hT73U=i/U*:^KUfc(4Jl*4. 12g 
% 13.2mmol, W61. 4%) 0 ftib\ ^64xfc{k^O|Rl^«:, GC-MS, 'H-NM 
R, "C-NMR^cfcDtf ofc Q 
[0066] 'H-NMRtCDCl , 5):7. 67 (d, J=9. OHz, 2H), 7. 40 (t, J=9. OHz, 2H), 

3 

7. 30-7. 23 (m, 4H) 

13 C-NMR(CDC1 , 6):141. 9, 132. 5, 130. 8, 129. 3, 127. 0, 123. 4 

3 

GC-MS(m/z, %):312(M + + 2, 52), 310(M + , 27), 233(59), 231(59), 1 
52(100), 141(29), 76(58), 75(23), 63(18) 
[0067] ###ij5 

(2, 2' -\fMY]}y/V^rn^;V)-4, 4' -v ; ^n^f7ai-/HTFMB]0^(S 
andmyerSiS) ) 



[0069] 200mlEgP79*=H:» 2, 2' -^(M)7/^o^/W)-4, 4' -&T$/\£7=J=- 
JVZ. 19g(9. 96mmol)i*3mlS:in*., Mt?47%^{b7K^7K^3. 9g(22. 7 
mmol)&&|l*.fc. «*t#*#Ufc£i*fl«BU 47%Hib7k3g*SSfffi*$e>^6. Og 
(34. 2xamo\)mx±m, 7k&l*5t&ALfc 0 *B^T0^«TTl£ffi8t-*-W'7.McJ& 
#1. 38g(20. Ommol)/14mlSr^o<«jAPx.» WRS|ft-Cffi5HSftO#feSr 
fltBLfcc -t^, ^fefl$!iLfc^blP(I)/ / 47%*{b7K5!l7K^3. 44g(24. Om 
mol)/22. lg(l28mmol)^PxL, ^*|CiI4tMU — BWtttSrilfcttftJL 10 



[0068] 




Br 
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[0070] j?if^x- T/vtTHFx*mmu mmmnNmrn, rnnfimtAm-rwyj** 
»xmmu &&mM>kvx2, 2' -\f^(hV7^^^)-4, 4' -^n^if 

7^=-jV%'&tz.(2. 42g, 5. 40mmoL HX^54. 2%) D IH^te, GC-MS, 13 C-NM 
[0071] H-NMR(CDC1 , 5):7. 90(s, 2H), 7. 71(d,J=8. 1Hz, 2H) , 7. 20(d,J = 

3 

8. 1Hz, 2H) 

13 C-NMR(CDC1 3 , 5 ) :135. 0, 133. 7, 132. 8, 130. 4(q, 2 J( 13 C- 19 F) =31 
Hz), 129. 3, 122. 7(q, ^("C-^F) =272Hz, CF ), 122. 5 

3 

GC-MS(m/z, %):448(M + + 2, 74), 446(M+, 100), 348(10), 300(36 
), 288(52), 269(27), 268(13), 219(80), 199(19), 169(11), 99(19), 7 
5(18), 69(18) 
[0072] ###J6 

(2, 7m^^mm^mA\^tc9, 9-^^^7;v^-u><D^m 

[0073] if^V-ff 55 ^ l)2n-BuLi/h e xane/THF/'-78 , C s^Q rf^ O^i 

b-4^L b , B Jl^L ^ 

it Oct rr Oct 2 | B Q / u n Oct rrOct 

[0074] gif^T, 100ml?iTP-K ^«£Pi=£lix.£:200mlH P 77**^ 2, 7 
9-V"t^^->V7)VirVy%. 20g(15. Ommol) % xh^tKn^^lO 
Oml^iPx.fc 0 ;^/-/VH^l'T^S£fflV^ KJS^£r-78 0 C(^SPWh|& 
,n-y^y^-r>A(l. 58M— =Wjgf#)28. 0ml(44. 2mmol) ^MT^-b^ 
MTU/c 0 -78 < C^^Lfc*^lB#W^jf#»^, 2— ry^n7ff^^-4, 4, 5, 
5-T-h^^-l, 3, 2-i>tty-7$X27>9. 0ml (44. Ommol) *M X-^ZJ—lV 

-V74T^xmz?\-Lm 1 1 mr$<DMw*ft'Dtc 0 
[0075] ^fitz^m^^/^—T'^x^^tzm.. mwm&i&u ^^/^ 
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m&ftsMi irb-Cit (7) 7^tUWb^ (R 1 =n-^^/W») Sr»fc (JR*7. 94g, 
12. 4mmoK UX^83. 2%) e fc*5 % #^Lfcte^<Op=r|;&i, 'HNMR, ' 3 CNMR 

[0076] ###|7 

[0077] - - Br 

col y> CuO crown-6 '\,-;> J 



KOH/Decalin 




Br 

^CHs 



[0078] jS^W£#*.fc200mL=O 77^=> tr+&\Z.tt9SMMU ^^MTi-T^p 
-WJ/W)T$^20. lg(102mmol) > 3-^d*-1-3— K^>"^V29. 2g(103mmo 
1), mm^O. 8g, BMMBODO. 8g, XmWWM. 4g, x#y^l30g, 18-^7 
-7^-6^0. 4gM^ +&lZ.m&U ^^#IS^Tl50t:T*3 0 f^jf #Ut, 

##&*lfc(Jfc*ll. 72g, 33. 2mmoK HX*32. 7%). iRl^ttGC-MS, *H-N 
MR, ^C-NMRtCT^Tof-c 
[0079] 'H-NMRCCDCl , 8) :7. 11-6. 84 (m, 12H), 2. 31 (s, 6H) 

3 

13 C-NMR(CDC1 , 5):149. 6, 144. 5, 133. 1, 130. 0, 129. 9, 124. 9, 12 

3 

4. 2, 123. 8, 122. 6, 120. 1, 20. 9 

GC-MS(m/z, %):353(M + + 2, 52), 351 (M + , 100), 272(6), 257(10), 
180(10), 155(7), 136(10), 127(6), 91(7), 65(6) 
[0080] ###!)8 

(1, 5-&7tt')-7f\'XD&&) 



[0081] 



H2 N — /~\ 47%HBr NaN0 2 /H 2 0 B r^O> 

^ ft CuBr / 47%HBr 0°C \j) Br 
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[0082] 500ml =n:79J*:3 (CI, 5—ZsT^Si~7#l'>3. 21g(20. 3mmol) i7K6ml^n 
M-C47%*{bk*;Jc#ttl9. 0g(110mmol)£AP;Lfc o ^©is, 7k£l$&i£ 
Abfdo il^0t;KTt*SiitMJ^M^2. 76g(40. 0mmol)/8ml£fcJ> 

itm{\)/47%$k\kfoMfcmWt6. 91g(48. 2mmol)/44. 0g(256mmol)^P 

7c 0 140mg(J|K$2. 4%, 0. 490mmol) o Pj&fi, GC-MS, "C-NMR, 'H-N 
MRtCTfTo fc (Sandmyer Rfc) c 
[0083] 'H-NMRCCDCl , 5):8. 25 (d, J=7. 8Hz, 2H), 7. 84(d,J=7. 8Hz, 2H) 

3 

, 7. 43(t, J=7. 8Hz, 2H) 

13 C-NMR(CDC1 , 5):132. 9, 130. 8, 127. 3, 127. 2, 122. 9 

3 

GC-MS(m/z, %):286(M +2 , 100), 284(M + , 92), 207(39), 205(40), 1 
26(100, 74(27), 63(61) 
[0084] ###!I9 

(2, 5-tr^(4-7 P n^-'73i^/W)-l ) 3, A-ttWT*/— /V(D&$£) 



[0085] 



HzN 




N— N N— N 

// \\ 47%HBr NaNCte / H2O // 




CuBr / 47%HBr Ot [| ° 

NH2 Br 





[0086] 200mlEgp 7yX=t\Z.2, 5-\?M4--JT^;7x.~/V)-l, 3, 

/V2. llg(8. 36mmol)£7k2. 6ml£;!jPx., M-C47%^{b7K^7K^3. 14g(l 
8. 2mmol)^Px.fc 0 mMtmmc<D^MU 47%Jltok?Sf7ki&$c££'b^4. 5 
8g(26. 6mmol)jjP;ifc:^ 7k£l£&t£AU-c 0 jj^TOTOTT-M^hy^ATK 
ftttl. 10g(l5. 9mmol)/ / 3ml^o<'9APx.. 5;91&, f*ifc«ffi^O#££ 
flfcBLfc. *MfcPaEbfclWfcil(0/47%lMb***?BP«2. 70g(l8. 

8mmol)/17. 5g(102mmol) £iP;i, ^o<9M£TML-lM#Lfc 0 
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^Atftiufc. aMfm. w&^wm&Mtmzmc* 1. 5 

9g, 4. 18mmoU ljX^50%) o RUSH, GC-MS, 13 C-NMR> 'H-NMRCtfto 
fc(Sandmyer £O£) 0 
[0087] 'H-NMR(CDC1 3> 8) :8. 05 (d, J=6. 0Hz, 4H), 7. 60 (d, J=6. 0Hz, 4H) 

13 C-NMR(CDC1 , 6 ) :163. 9, 132. 4, 128. 2, 126. 5, 122. 5 

a 

GC-MS(m/z, %):380(M + + 2, 75), 378(M + , 40), 245(34), 253(34), 
183(100), 157(39), 155(39), 102(13), 88(18), 76(35), 75(31), 50(1 
8) 

[0088] mmmi 



(3, 2' -v^n^e-l, 1' -br-*-7^uaS20^w%i*A&*Lfc9, 9-v ? ;*-:5'fvK7 
y^U-^y^-[PDOF80-BiNp20]O^) 



[0089] 




[0090] mm%ffiT,Mffii$£m*mx.tzl00ml=Q79x=iK. 2, 2' -S^n^t-l, 1 
/ -f-^-^^/VO. 412g(l. OOmmolh 2, 7-^0^-9, g-v^^Vl^/l^Ix 
M). 822g(l. 50mmol), 2, 7ffite#n:^fl*ji3:3¥ALfc9, 

UV1. 59g(2. 50mmol) , 7K^b^y^A87kfP#)3. 15g(9. 99mmol) , THF 10 
ml, «W*7mlfcat]*., 60 0 C^nfl*iLfc [ , SRO^ttB(Of|, Xh7^(hy7 
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[0091] mhht-m&mzy>v^*M^x^mtmmmm£-rz>h, %m<n^mvf& 

#y^-£#fc(0. 8ig) 0 
[0092] r^y^-^Si^^ftfi, ;i-y 3 y^av^77^- (thf( 

^tfeM^dtXi^^J^) (Dfemm (0. 1 %) *TtT'fcofc 0 

[0093] itmmi 

^m^my,MU^^%mtt\oom\=uyy^\^ 2, 7-^0^-9, 9- 

i^^/l^/l^U-^l. 71g(3. 12mmolh 2, 7{£}Ol<p;4lf jg£jiAUc9, 9- 
v^^/K^/l^t/^. 02g(3. 14mmol), ^^*y^A2. 2g, THF16ml, 
7K8ml^Pxi, 60^C(^P^Lfc 0 S?C<75?§fi?£?IIg<£>^ xf^r*(hy^*-/^* 

[0094] #btL^^fe}Cb/Vrc^iPx-C^|g^[5Sl9^g*-r5t, ^©iiSl^ft^ 

, 9, 9-i?*?^;vy/]s*U>m&m±<DfyfribteZ>ELtf})^— 84g) 0 
[0095] rcDTffy -v— CDMi^^T-ite* <^VP/n°— v^a^P-v'hir yyj— (THF ( 
ffiffl^M), ^*IS^y^^^Oitt!?){Cj;tltt\ 37097-?&^ iW^tfH 1 
*{410993-Cfeofc 0 7}fy^-f co^^^^if^^^ EDX(^/V=¥— 

^tit*x»ii]S) ©^wps^ (o. i%) mmr°hotz 0 

[0096] itt!5f!l2 
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^U^TKU-e— [PDOF80-BiPh20]©-a-j*) 




[0098] S^SiET^ilSIE^^Srfd-LfclOOmlHP^^aJc:, 2, 2' -i?~7tt\?y=. 
~/K). 187g(0. eOOmmol), 2, 9, g-v^fvl^/l^l-'VO. 493 

g(0. 899mmol), 2, 7^^^n>^^AUfc9, ^t^^/^UM). 9 
64g(l. SmmoDTK^b/^y^STKfP^JS. 15g(9. 99mmol) , THFlOmk 

«£®*U fitted ^ffc£#fc 0 lNittH, lN*IMfr*-UJ9A 

[0099] wWS5*!itt«5^S:^ftOTHFfc^>L, /!^»&©Sifc«&2|El*iW 

0. 60g) 0 

[0100] r©#y-^-coM¥J$#^*tt % y^^x--/ 3 y^Dv^77^>- (thf ( 
ttffl*i»C), ^WBanKy^uvtottKO ickfuf , 29138-?$^ ftTOSH 5 - 
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[0101] mmm2 



[0102] 




[0103] lOOmlH P y=7^ (M&A) SrUfc^g^U 5-^n^-^v?^V)-y>r 
/KO)2. 00mg(7. 27mmolh 2, 2' -tft°y^l. 22g(7. 81mmol)^Atb, 1 

[0104] &<m>%m.m^tcm(D-7y^ m?m) i&mm.m&mmzx2, i-^f 

39g(2. 58mmol) , 2, 2' -^P^E~1, 1' 
-hf^^/M). 227mg(0. 67mmol) > ^K^s/T^JtLT, 3-:/n^-4' , 4 
" -vW/^hy:73i-^T5>47mg(0. 13mmol) (ai^K^S/^J) £A*K JE(- 
^K*fo3M^^l2ml£A;ft^^£*fc 0 ^O^BfcAofc^^, A^Ucftfe 
tLZ>^kte<m$sA^&L,X5 / 7}-ffiMWU 1, 5—>^P^-^^^^^440mg(4. 07m 
mol) SrAPx., SOFT'S B f^S^-frfc. 
[0105] ■Br^PSD^SrW^-rsr^icJ:?), *A14^i«v^«#fc 0 iOjtJite 

f^^?^^:, *?/-Mzxn&:mz2mmM-tzbiz£v^ 9, 9-^^^y;^ 

^^5EL^y-v-^#fc(0. 686g)„ 
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[0106] Z<D^])-7-<DmmW-m^Ait, y/W-^rc-^g^n-r ^97^— ( THF ( 

ft+m&totfVx^u^bOitmfcXtitt, 1198(n?&«?, 

l&ttXiSIPJ^) C0^tBPS# (0. 1 %)*ffiX*hotc 0 
[0107] «0«3 

(2, 2' -i/^P^-i, i' -^-7-^^^20*yv%^A$H, hJJ^^/wT^C 
TP A) A^;V%X^>Y^ yZfUt 9, 9-v 5 te-^^VW^vVW) ^l^l^^U^ 



[0108] 




[0109] lOOmlH P 77^=> 0S#A) &JlftSL?£ffilU fcT^ (1 , 5—>^a^^^^>-) ^y-Jr 
/W(0)1. 00g(3. 64mmol), 2, 2' -ffc°y^610mg(3. 91mmol) £A:ft> 10 

[0110] &<fl&&|£«LfcJ5'J©:79;*=' (£SB) tc, |fc«a*#BB*t»!l'C2, 7-^:7* 

9-v 5 ^^/^= 3 f-v'/^/^U>'694mg(l. 27mmolh 2, 2' -v^p^E— 
1, 1' -lf-7-7^-/H37mg(0. 33mmolh ^K^s/^JiLTM'^^/VT?^ 
24mg(0. O7mmol) (^^K^-^y^J) &Atl, Htdl^JT?£>5M'^6ml£A;}X 

JJE#U 1, 5— >^P^^^220mg(2. 03mmol) febP*., 80t:T-3 0 m&!& 
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torn] z.nmB'&mvf-*, mmm. mimit-tyyv^mm, mw^m^m^u 

x->b**^y7mkfaibteZELtfV^~- £#fc(0. 310g) o 
[0112] ^©^y-^-cDM*W^*«> ^^^^--/ay^n - (THF ( 

ft*m®t%itfy^is^t(Dikm fcxtitf, ioio4-efc«9, 
1£ftxi&tK) c7)^tBpg# (o. 1%) ^mxh-otc a 

[0113] Hl£0ij4 

(2, 2' 1' -\?-T-7?-;vtf20*:/V%mXZfrtz.2, 2' -V'MW 




[0115] lOOmlH P 77^^ <&«A) ZtttUftMU (1 , S-v^n^^v^V) - y >r 
M0)1. 00mg(3. 64mmolh 2, 2' -fcrfc°JJ£V610mg(3. 91mmol)&A*U 1 

nyFV4ml^Kt^Dx, 80«C-C30#|HJ«#Ui:o 
[0116] A<KftWftbfc»J©79^=(*«B)K:, ^#^^#H^(C-C2, 2' -fcT 

■jV^-u^/V)-A, 4' -i/7°vtt7x.=.,V60Gmz (l . 35mmolh 2, 2' 
-S^/B^-l, 1' -fc"^-7^/H39mg(0. 34rmnol)&A*U HKli8#JT?fc3M' 
iV6ml*A^*»$*fc. wO*HB^Aofc»ffiSr, A^KMtl^i&^SlA 
H£LT5#IWJfc#U 1, 5-^D^^^210mg(l. 94mmol)^Px., 80 
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[0117] z.(Dm^mw^. lNJfcsft, m^mt-ry^^mwi, m^^rnvm^u 
mmmtti, r -^-ry^mmm&it^h^EL^v^-^mcio. 203 g ) o 

[0118] z<D#V^~-<Dmm¥&)fr^-mz, -?VW*-*;c— i ^y^vx^Y^yy^— (THF( 

^m^^xupj^) ©tttmsisi (o. i %) «t?fcofe 0 

[0119] HJ£#j5 (2, 2' 1' -fc^7^-/V^20mol%, 2, 

9, 9-v ? ^^-/^df-v'/U7/u^-u>'t r 70mol%, 2, 2' -tr^(hy7/^n^/V')4 
, 4' -> > ^'D^t'V^=/^10mol%^tf*fi'^-#:(D^^:[BiNp20-EthylHex 
FL70-TFMB10]) 




0.2 0.7 



[0121] 100ml = oP7^3SrJK§Sift*ib % fcT*(l, S-^u^^v^^-^MOH 
. 00g(3. 64mmol), 2, 2' -lfbrys?i^613mg(3. 92mmol) £A*U 10#|H]J* 

y HV) 4ml^Ox.80 < CT*30^^«^Lfe (&|gA) 0 
[0122] +»Wftfttt«kLfc»J»#Bfc, f&jNk&*#B9*ttC"C2, 2' -tf*(hy^ 

^-p^^W) -4, 4' -^o*t'7i-;V74mg(0. 17mmol), 2, 2' -v^n^- 
1, 1' -tr*J-;7?vH39mg(0. 34mmolh 2, 7-S*/p*-9, g-v^fvW^fi' 
jv*7jv$r\sl/644mz(\. 17mmol)£rAtU Hi^^TfeSM^vemlSrAiT/^? 
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>**$*n^215mg(l. 99mmol)SriP*., 80<CT*3 P fflfefc^ttc, "JH 
[0123] Z.<DV>)ft*. lNlt, lN*IWW-hy^A*»», SIlTkcDjIg-eSfc^U '>»<DT 

HFiz.mm^^y~M^xmtm^2mmmvtc 0 jRsrt, 335m go gpc«& 

4)32420, Mn(*TO4H 1 »)14807T?*>ofc. Sfc, #y^— 
JR7c*«att, EDX(3^/u^-^»ffiat3fcxlSlJI|*)©«WlBRIK0. 1%)*J* 

[0124] mmme 

(2, 2' -S^/u^E— l, 1' -\?j-7=7-jU&20mo\%, 2, 7-v^p^E— 9, 9-v^^ 
/l^^/l^7/i^i^£70mol 0 /o, 1, 5-v ? ^n^y'^U^trlOmol%*S-g-#:cO 
^ [BiNp20-EthylHexFL70-DBNl 0] ) 




[0126] 100ml = oP79^=*ltt»ft*RU ^(1, 5-^Pt^^)-*^/K0) 1 
. 00g(3. 64mmol), 2, 2' -trfc°yvV617mg (3. 95mmol) SrAtU 10#|HJJI 
£JCT3I£\ ftttfcftJU^T^clWEtBfUfctl, M-^^lOml, NMP 4mlSrAnx.80 

x,-t*m&mmw^ (ma) 0 

[0127] *^»C«lftt*^b^J»»BK«jftW#H*lCTl, 5-^n^t7;? 

W48mg(0. 17mmol),2, 2' -v^P^E— 1, l' -t't7f ;H39mg(0. 34m 
mol),2, 7-^n*-9, 9-v : ^/V^drv'yU7/'V5}-U>'645mg(l. 18mmol)£ 



WO 2005/016992 



26 



PCT/JP2004/011175 



te<m&A^®LX5ftffl&WU 1, 5-^o^^3iy218mg(2. 01mmol)£ 

tip*., 8otf3g r^s^*fc 0 Bcmm, ^m^mmm^-r^t, *m<Dm^ 

[0128] Z.<Dm>&*, lNi£^ lN7K^t:^hy^A7K^ffi, S^tR^I-C^U ^*©T 
HF(cM$-B:^/-;KCTStt^2tH]^9aSL/c 0 J|X*(4> 330mg o GPC(|g 

^ft) 22876, Mn(^TO^ft)10624-efoofc 0 l£fc, ^y-^-^^M^ 

[0129] mmm7 

(2, 2' -^D^E-l, 1' -fc^75vl^20mol%, 2, 7-^^-9, 9-v 5 ^ 
^(D^[BiNp20-EthylHexFL70-AnlO]) 




0.2 0.7 



[0131] lOOmlHop^^Sr^^U tr*(l, 5-^n^-^v?rc>-)^5,^(0)l 
. 00g(3. 64mmol), 2, 2' -fc'tr'y vV610mg (3. 91mmol)£rA*^ lO^feW 
£^T3I2\ &m^mzX*:%& {cMLfcms M^>aOmL NMP4ml&7JP;t80 

t:-e3o#p B m#-r3 (^a) d 
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[0132] +ftKmn&i8ii,tc.mmmB\z.&mmm&mmzx9, io-^u^t^y 

7"fe>56mg(0. 17mmolh 2, 2' 1' -fc*^5vH39mg(0. 34 

mmol), 2, 7-^0^6—9, 9-i/^jV^i/;V7}VJr\'^645mz ( 1 . 18mmol) 
&A*K Ht^#JT&5hA'^6ml£A;ft^$£*7t 0 ^©JWRSr^idaftS* 
^<^A^LT5£fBW-£U 1, 5—>^D^^v : ^^220mg(2. 03mmol)£ 

an*., 8o^T-3 h rasjfts**:. KM, ^£g&Pit)^@iH-3£, tttt©*^* 
[0133] z.(nmfc%, lNli, iN*^-J-hy#.Mcfl&iK, HK®*©0-e^#b^ ^*<dt 

HF^^$*^/-/l/tc:TWit^2lIIj^l93lU7t 0 H2*«, 370mg 0 GPC(^ 

#^1;) 22822, Mn(fc^^*)l0652T*fco7t 0 #!J^— 
EDX(^^-^«S^3fcX»ffl!J^)©tfeHilR#(0. 

[0134] mmms 

(2, 2' 1, 1' -tr^:7^vw£20mol%, 2, 7-^n^-9, 9-v^^" 

jV^$ri//V-7/\s%-U>$:70TiLo\%^ 3, 6-'i^P^HSr-;^fvlo&/W*>/~-/l'&10 
mol%*fi^fr(Z)-^fife[BiNp20-EthylHexFL70-CarblO]) 




0.2 0.7 O.X 



[0136] 100mlHoP77^3*Iftft«*ftUtr^(l, 5-^B*^^xy)^/K0) 1 
. 00g(3. 6411111101), 2, 2' -bTf JJ5^>«10mg(3. 91mmol) SrA^, lO^fflK 
£fc"C9l#, ^MfCTA^UB-MUc:^, M^VlOml, NMP4ml^APx80 
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[0137] +^»cjftjM^L^J»*BKtt«M#BBftK:-C3, e-^n^-N-* 

tJ'/l'jjjWV— /W3mg(0. 17mmol),2, 2' -v^'p^E-I, l' -tf-^^TH 
39mg(0. 34mmol), 2, 9, 9-^:^/i^^;wK7/P;tl^V645mg(l 

. i8mmoi)^A^, jncmmr'frzwis^yemizAftMffittfco ^mm** 

mcmtl^m<^A^m\^X5^mm:WU l, 5—>^a;*-;^v^:/220mg(2 
. 03mmol)$ran*., 80W3 B RflKiSS^o ^flB*R9*fc«*-r5i, 

[0138] z-<nmw--&, wrnsst, lN^miti-w^mm, ^stk©ih-c^l, '>i©t 

HF(C^^^^y-/KCTS?t^2!Hl^i9^L7 v c 0 Ifcftte, 350mg o GPC(^ 

tH^:THF, ^mmamm^)^u^t(o\tm^^)(D^^ m w (ii^ 

[0139] n%0yg 

(2, 2' -i^B*-l, 1' -bf-7-7^/WSr20mol%, 2, 7-v f ^ > n^-9, 9-^^ 
yV^df->>-/u^/v^-ix>-^70mol%, 2, 5-b*^(4-^'a ;: E-73i^/V)-l, 3, 4-^-^r^ 
i?7y-;Hr 1 0mol% (O-g-fig [BiNp 20— EthylHexFL 70— Diazo 1 0] ) 



[0140] 




Ni(COD) 2 

2,2' • Bipyridine 

1,6- Cyclooctadiene 

> 

Toluene/NMP 




[0141] 100ml = oP77^3SrJBiftft*SL, t^(l, 5-^o^^^v?xy)=y-}r/K0) 1 
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. 00g(3. 64mmolh 2, 2' -t*t o y >V613mg(3. 92mmol)SrA*U lOftmM 
tJT»304>IHHJ»N-*(««A). 

[0142] -^,+^Jl^«^U/^JMB^ft*a[*#H»lC-C2, 5-t^(4-yn^ 
3, /W64mg (0. 17mmolh 2, 2' -v^P^E— 1, 

1' -bT^-7^/H38mg(0. 33mmol),2, 7^0^-9, 9-^^/l'^-= 3 f">'^7 
^lx^646mg(l. 18mmol)«rA*U 3EfcSSW"Cfc5h/Vai>«ml*AixiS<!¥S* 

^^220mg(2. 03mmol)^Px, 80^3 B MS^cftfc, KJfc&> nTtB*l&?> 

[0143] z.<nmm:s iNit, iN*iMk-?-hy^A*»«, fc«*©iih?aa*u '>i©T 

HFK:»#S*^/*-/l'»CT?¥J5fclR*2l3||fc55gUfc. iRMtt, 270mg o GPC(*g 

#^ft) 22171, Mn(fc¥^^*)H162T'feofc 0 #y-v-f©fcS*B& 
JK7G*ft£ti\ EDX(a^/i^-5MRffl**X»JltlJ£)«>»miRJf(0. l%)*«t 

[0144] MM 

M^lSt/Jt^Ml-CltfetLfcEL^y-v- g {*OT^7£SE*&##f (DSC, #M& 

Lfcfc, fcfc*t > ti<$t3HtT0 , C$1?tftL > SfcO < C*^200 e C*-eSrPJ^b^i 0 
#&*lfc*S*Sr, ^igf!jlcDEL#y-7-^oV^ttlIlA^, Jfc8E0t|l<0EL#y-r— 

[0145] HJi^Jl-4S.^^^!ll-2t?#btbfcELxKy-r-^^ > ^Ti'W?!- 

EU^ML, EL#tt, CIE£M«(teffl3£1t: GHOfc/afK 

©^^JWtW- (SR-3) t (HO ThV^^HKroffifttWBE • 

{CO^^-C(D^) 0 Hife0iJl<DEL^y-7— ^^^LfeEL^^OEL^^WHH^HI 
2Ai£, it|55^lCDEL^y-r-^^^MbfcEL^^OEL^-<^h/H21^Il2B^^i- 
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[one] mmmiRMmm2X'mhtitzEL^v^-^h{mLt=.^mELmw^ 

[0147] (^MELm*(Dim) 

lTOMlsWJ±-m<km) [200nmJ¥, V-h^lOQ/sqaT, 3ti®^80%^ 

-cy^u ^-tr-tb^ ^LTiPA(^yyntf/vr^3— ^)-eit$fea, ft 

Lfc 0 
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-^-(Baytron P(TP AI 4083)XteBaytron P(VP CH8000) , Bayer®£) 

[oi49] mmmRxf^mi^^'ri<DEL^j^--(Dw^^mma. owt%) 
tc^-^m^v^-m^^. M&mmtmffl£fttzxK°>='~-'?-^xn%km 

[0150] rcD3§ftJi-h^ #/W/^£/¥£20nnu &V^T/^^i*$:J¥£l50nmi&5> 
J3f~ft£(3X 10" 4 PaWT)^*^*-C*y-KJi^ML-C, W«|EL*^«:#fc 

o 

[0151] #kh,fc#»EL#*©, ITOillJtClEcDtltt^-^X, TA^=*.MiteA©*tt«: 
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2B) 0 
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[0153] gp*>, mrnmoELW-r—tt. pwa[3!e#y^-*«n:sc#:i»*«i*o*#*a 
jb#u-cv^5o tot, i.vmM.x<D®.mfc^mkftz>o t7^uxi© 

btiZ, tfc Mi&fcK'-t-bffiikLX^^bfrb, *fljf^WE?ULltvM(HSt*o 

■So 

[0154] 3=fc, itl^lOEL#y^-*»fefmSiXfc*»EL*^H:, J t©EL*-'**M'BI ( 
0(02A)*»e>t>*»5J:5fc. 540imftiSfci^>^— ftjfeOSSjt^^MfcSiT^CV^ 

[0155] EB3©3te*a»6>, ttf^/uy/vxui/m&Wfrbteztfy-?— ±mzm& 
m-r&t, m%<DBL&m))mti>&%fc&^x^<&tix^^bfriifr%o 
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[0157] 7KyT/^/K7/M-l^(9, 9, 9 

*L3/i5fc, 02A&tf2BOEIJ*^M'0>Jfctfc (530nm#ific^ai^-v-v— %%(D^ 
[0158] ^u^hD/V5^-fe^^lJ^'-tct N '-7-7^/^2»^:^Wa?rWA-r5 

[0159] *»M©-WRftEL#y^— tt, fifeflH^lCb^^P^— ag-fkdS^U.JiV\ ££L 
fcEU^&iiH-fcOT&So tot, CKBELtfy-v— «U ^ELx-f^W^jlb 
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